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(57) Abstract: A zoom lens comprising a first lens group having a positive refiracting power, a second lens group having a negative 
retracting power, a third lens group having a positive retracting power, and a fourth lens group having a positive retracting power 
arranged sequentially from the object side, wherein the first and third lens groups are fixed, the second lens group is moved in the 
direction of the optical axis principally for the purpose of varying magnification and the fourth lens group is moved in the direction 
of the optical axis for the purpose of correcting variation in the image position and focusing, characterized in that the first lens group 
consists of five lenses arranged sequentially from the object side, i.e. a concave lens, a convex lens directing the strong convex face 
toward the image side, a cemented lens of a concave lens directing the strong concave face toward the image side and a convex 
lens, and a convex lens directing the strong convex face toward the image side, and satisfies following conditional expressions; (1) 
1.25<hl-l/hl-*<1.55, (2) dl-2/dl-3<0.4, (3) 1.65<nl-2 and (4) 0.1<H1' /fl<0.6. 
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bOffift^KlSiirSfc* IHfciHWHK 1 0 3 \Z, 7t-*Xl/>Xl 

15 i-^i/>xi o i b©&sfc^jftt-s^&&^f&£^-^-^ 1 ' 

l o 6 5&>6>£W-#S. ;t'jx-^W>Xi 0 l bte«^*K«J 

Kl 0 3tt, 0 2*6#6ftfcH ©H^^U 1 0 4©<lf 

25 t'J 1 0 5fcflMfcb* *»2©W«^ i 6U 1 0 5Klf|sja3nfcW*«* 

< m n * t b t a * *r s . 
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ffiUJSM \z -o t m t 3 o 

mw i MGt©ni:7^;v^FL^jf^nTv>§. x-au>X3 \z 
13 i/>xtG r 3 <DW.mzm%.?£nf£®ty i R^&g£*u 

II 4 1/>XSG r 4 I MG^^FbI^^^ F L^jf $tlTV^ 

r r i J \%mfcmfrt>WL%-°T i #SO® r s i J (Dffi^^^^x Td 
i J te^-MiJ^&^T i #@<D® r s i J t i + lf@©I r s i + 
1 j h(D^^mm^> Tn i j tefl i 1/>X I" L i J Xte TG i J 
^t§lfS©di (ifi5 8 7. 6 nm) fc:fc tt£©#f^£, r v ij 
tegl i U>X r L i J Xte r G i J &Mf&T %ttM<D dM\Z&V Z>T y 

rnFLj fey 4 &nf&-?z>ttn<Ddm\z&\,'t%mffim 

r v F L J «7^;^FL^t§#S©di}'^^l)7y^t 
TFnoJ teH^Ffii (F±>A— ) £n TcoJ te^ili^l^ 

£7c^ #J#®^4£«> r x ij £#J£®<D^£, THJ £rft$i^£><D 
($tl) 
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PCT/JP2003/015942 



mi 



* 

S l 


• 

r i 


0 1 


• 

n 1 


• 

V 1 


S 1 


r 1 — — on iQft 


d1=ft Q1Q 

gi— u.oio 


n 1 =1 RftSftft 
n i— i.ooouu 


V 1 — W»0 


c 9 


r 9— ft Q7ft 


A 9=H 587 






SO 




ao— 6,0/ / 


n 4—1,00401 


v9=497 

V 6—^6. 1 


c A 
S4 


* yf — — C7Q/1 
14— 0./J74 


04— U.U/o 






so 




0 0— UfilO 


-9 — 1 Q99Qft 

no— 1.94600 


V 0— 6U.57 


sb 


r 0— o.yyo 


AR~ A70K 

ao— u/oO 


n A— 1 Rlfifift 

114— l.OluoU 


v 4=64 9 
y*1— 04*6 


t. 7 


v n — rn Q07 


j 7— A A7C 






So 


10- aou/ 


ao— u,060 


no— i,oo4oi 


V 0 *16. f 


sy 


r y— baooo 


ay— variaDie 






s lu 


1A— Q £01 


j iA-n i7fi 


no— i.ooouu 


i/ft— 4ft S 
y 0 4UiO 


o 11 


_ 11—1 7£jr 

r il— ljoo 


411— A/IQQ 






sl2 


r 12=-L856 


d 12=0.156 


n7=L88300 


v7=40.8 


.in 
Sid 


r id— hUo 


alo— U.4/y 


n 0 — 1 QOOQft 

no— 1. I/aZoo 


VO— 6U.17 


sl4 


r l4=-a711 


d 14=vaiiable 






sl5 


r 15=oo(t9) 


d 15=0.692 






sl6 


r 16=2.762 


d 16=0.794 


n9=1.51680 


v9=64.2 


sl7 


rl7=-21,701 


d!7=variable 






sl8 


r 18=2,823 


d 18=0.156 


n 10=1.92286 


v 10=20.9 


sl9 


r 19=1698 


d 19=1.110 


n 11=1.51680 


v 11=64.2 


s20 


r 20= -3111 


d20=variable 






s21 


r 21=oo(7^) 


d21=0.809 


nFL=1.51680 


vFL=64.2 


s22 


r22=«>(W) 


d22=0.313 
(Back Focus) 
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% 3 1/>X££G r 3 ©db¥l/>XL 9 <£>M® s 1 6 > s 1 7 Rtfl4 
1/>X3*G r 4 <DM£jI/>XL 1 1 <D$lM<DM s 2 0 

nxv^o ^^-e, &2fc.ttB#i& s i 6 V s i 7 3a.r^s 2004^, 

5 ^2 





A 4 


A 6 


A 8 


s 16 


-0.7793X10' 2 


-0.8078X10-2 


-0.8211X10" 3 


s 17 


+ 0.6459X10-2 


-0.8733X10-2 


- 0.8647 X10" 3 


s 20 


+ 0.1245X10-1 


+ 0.8698X10-3 


-0.8647X10" 8 



X~Al/>Xl tefc^Ttt-hMHd 9, dl4, dl7, d 2 0 teX 

tefcW-a&j&KK, FtWt-Fno, IM (2 co) > W±F^d9, 
10 dl4, dl7, d2 0^i3t^t. 
*3 













1,00 


3.42 


5.40 


F n o 


1.85 


2.20 


2.54 




78.0 


22.6 


14.28 


d 9 


0.156 


2.108 


2.677 


d 14 


2.780 


0.829 


0.260 


d 17 


1.250 


0.597 


0.898 


d 20 


2.231 


2.884 


2.583 
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e§ v mmusm (**4_3 5. s nm) , -Mmmucm (tse 5 

(8) CDM^r^Tt^-To 

(1) hl-l/h 1 -4= 1. 3485 
10 (2) d 1 - 2/d 1 - 3 = 0. 2 2 8 

(3) n 1 - 2= 1. 83481 

(4) HI' / f 1 = 0. 2 4 7 7, f 1 = 3. 953 

(5) (n2-l+n2-2)/2=l. 8 8 3 0 0 

(6) f 3/r 3 - 2=- 0. 221, f 3 = 4. 794 
15 (7) r 4 + 1 / r 4- 3 =- 0 . 9 0 7 6 

(8) r4-2/f 4 = 0. 4151, f 4 = 4. 091 
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^4 



s i 


r i 


d i 


n i 


v i 


s 1 


r 1=- 14.698 


d 1 = 0.333 


n 1 = 1.88300 


v 1=40.8 


s 2 


r 2 = 6.801 


d 2=0.561 






s 3 


r 3=00 


d 3 = 3.149 


n 2=1.85000 


v 2=43.0 


s 4 


r 4=-6.319 


d 4=0.078 






s 5 


r 6= -71.436 


d 5 = 0.254 


n 3=1.92286 


v 3=20.9 


s 6 


r 6 = 8.047 


d 6=0.781 


n 4 = 1.69680 


v 4=56.5 


s 7 


r 7= -11.279 


d 7 = 0.078 






s 8 


r 8=3.876 


d 8=0.679 


n 5= 1.77260 


v 6=49.6 


s 9 


r 9=18.782 


d 9= variable 






s 10 


d 10=10.076 


d 10=0.176 


n 6= 1.88300 


v 6=40.8 


s 11 


r 11=1.918 


d 11 = 0.500 






s 12 


r 12=-2.091 


d 12=0.156 


n 7= 1.88300 


v 7=40.8 


s 13 


r 13 = 1.666 


d 13 = 0.490 


n 8=1.92286 


v 8=20.9 


s 14 


r 14= — 12.657 


d 14= variable 






s 15 


r 15=°°GK*>) 


d 15=0.589 






s 16 


r 16 = 3.728 


d 16 = 0.693 


n 9= 1.77310 


v 9=47.2 


s 17 


r 17= -9.413 


d 17=0.078 






s 18 


r 18=2.116 


d 18=1.747 


n 10=1.51680 


v 10=64.2 


s 19 


r 19= -3.404 


d 19=0.157 


n 11 = 1.92286 


v 11 = 20.9 


s 20 


r 20=2.019 


d 20= variable 






s 21 


R21=1.829 


d 21 = 0.753 


n 12=1.58313 


v 12=59.5 


s 22 


r 22= -4.055 


d 22 = variable 






s 23 


r 23=°° (7 -f^) 


d 23 = 0.810 


n FL= 1.51680 


vFL=64.2 


s 24 


r 24= £ »(7-t/V*) 


d 24 = 0.313 
(Back Focus) 
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fg 3 I/>Xf G r 3 <D&U>XG 9 ® s 16, %A U>X 

mG r 4 <E>£j#I/>XG 1 2 OMS s21, s 2 2 K£#J*Iffc}gJ&$ft 
TViSo ^5lC±fB#ffis 1 6> s 2 1 Rtf s 2 204^, 6 

8^0#^SitA4, A6, A8$^t. 

5 





A4 


A 6 


A8 


s 16 


-0.4018X10-2 


+ 0.6566X10-3 


-0.9748X10*4 


s 21 


-0.3153X10-1 


0 


0 


s 22 


+ 0.2686X10-1 


0 


+ 0.2388X10-2 



X-Al/>X2 fc:feV>T«l±IBHId 9, dl4, d 2 0 , d2 2liX 

\Z&VfZ>M&MM. F + Wt-Fno, iM (2a>) , «l±Rllicl 9, 
10 dl4, d2 0, d 2 2 SrS 6 fd^-To 
«6 









mm*® 




1.00 


2.89 


5.32 


F n o 


1.85 


2.21 


2.70 




78.4 


26.4 


14.12 


d 9 


0.176 


1.969 


2.745 


d 14 


2.899 


1.107 


0.330 


d 20 


0.840 


0.350 


0.841 


d22 


0.634 


1.124 


0.634 
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eUL 5fe^«g^ (tI4 3 5. 8 nm) . -^0^«C^ (t*6 5 
6. 3nm) ©ffi$f nf n^T%(Dl!$^ #^JK^BIfc*ViT, m 

(5) , (9) $3J;tf (1 0) ©ffiSKTJ-^-T. 
(1) hl-l/h 1-4= 1. 4461 
10 (2) dl-2/dl-3 = 0. 178 

(3) n 1 - 2 = 1 . 83500 

(4) HI' / f 1 = 0. 3 4 8 8, f 1 = 3. 705 

(5) (n2-l+n 2 - 2) /2 = 1. 8 8 3 0 0 
(9) h 3 - 5/h 3 - 1 = 0. 533 

15 (10) f3/f 3 - 1 = 0. 8 4 3, f 3 = 2. 981 
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S7 



s i 


r i 


d i 


n i 


v i 


s 1 


rl = - 28.4470 


d 1=0.8 


n 1 = 1.88300 


v 1=40.8 


s 2 


r 2=23,1427 


d 2= 1.6311 






s 3 


r 3=<» 


d 3=7.1580 


n 2=1.83481 


v2=42.7 


s 4 


r 4= -16.6167 


d 4=0.3103 






s 5 


r 5=22.9139 


d5=0.6 


n 3= 1.84666 


v 3=23.8 


s 6 


r 6=11.9511 


d 6= 1.9324 


n 4= 1.58913 


v 4=61.2 


s 7 


r 7=35.9589 


d 7=0.1 






s 8 


r 8=11.7395 


d 8= 1.9198 


n 5=1.69350 


v 5=53.3 


s 9 


r 9=79.5152 


d 9= variable 






s 10 


rl0=9.8681 


d 10=0. 6 


n 6= 1.88300 


v 6=40.8 


s 11 


r 11 = 4.0479 


d 11 = 1.7056 






s 12 


r 12= -4.6659 


d 12=0.6353 


n 7= 1.77250 


v 7=49.6 


s 13 


r 13=4.4788 


d 13=1.1190 


n 8= 1.84666 


v 8=23.8 


s 14 


r 14=741 4375 


A 1 4— vai*iahlft 






s 15 


r 15=7.8454 


d 15=1.3359 


n 9= 1.58313 


v9=59.5 


s 16 


r 16= -78.4964 


d 16= 1.0464 






s 17 


r 17= 


d 17= variable 






$ 18 


r 18=8.6702 


d 18=0.7772 


n 10=1.58313 


v 10=59.5 


s 19 


r 19=«> 


d 19=0.55 


n 11 = 1.84666 


v 11=23.8 


s20 


r 20=6.1465 


d 20= 1.6626 


n 12= 1.69680 


v 12=55.5 


s 21 


r 21=-7.7211 


d 21= variable 






s22 


r 22=«(7-fW) 


d 22=0.81 


nFL= 1.51680 


vFL=64.2 


s23 


r 23=»CW) 


d 23=0.3 
(Back Focus) 







m i u>xmG r i <d&]/>xl 5 (DWfcmom s ms u>xm 

G r 3 Ofl#l/>XL 9 (D#/#:#J(D® s 1 5 4 1/>X|£G r 4 <D 

5 fll/>XLl 0CDi#:f©Ss 1 8^ICM$nT^§ 0 fC^ 
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%.8lZ±m&W s 8, s 1 5Rtfs 1 8©4 3fc, 8 10^0 

*TOtA4, A 6, A8, AlO^t. 
^8 





A4 


A6 


A8 


A10 


s8 


-0.54X10" 5 


0.18X10" 6 


-0.62X10" 8 


0.12X10" 9 


s 15 


-0.33XKT 8 


-0.68X10" 4 


0.86X10 -5 


-0.48X10" 6 


s 13 


-0.15X10" 2 


0.37X10 -4 


-0.82X10" 8 


0.58X10" 6 



5 X-&U>X3 \Z^xm±mmd 9, dl4, dl7, d2 1ttX 

Ft>A-Fno, MM (2(o) , $ft_h^Rid9, 
dl4, dl7> d 2 1*^9};^T. 
^9 





mm 








1.66 


5.24 


16.57 


F n 0 


1.75 


1.93 


2.07 




76,2 


24.2 


7.7 


d9 


0,6695 


7.2471 


11.3733 


d 14 


11.5083 


4,9262 


0.8 


d 17 


3.6681 


1.9519 


1.4864 


d 21 


4.8648 


6.5809 


7.0464 



mfcem, mmfegm mfi4 3 5. 8 nm) , — j&mmtecm 
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6 5 6. 3 nm) ©I^^n^tfeCT^D, ^j^iR^EIlc:^ W>T> 

n^t-fc ©-?&&«> 

X-Al^>X3<D±IB^flt^5gMtC43^S«-^#^: (1) 7531 
5 (5) , (1 1) (1 2) ©ISKTtit. 

(1) hl-l/hl-4=l. 400 

(2) dl-2/dl-3 = 0. 228 

(3) n 1 - 2 = 1 . 835 

(4) HI' / f 1 = 0. 265 

10 (5) (n 2 - 1 + n 2 - 2) /2 = 1 . 828 

(11) n 4 - 2 = 1 . 847 

(12) f 3/f 4 = 0. 65 

^10 fc»4©*J6©»IBK:^}^SX— A W >X 4 fccfe 

15 
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1 0 



s i 


r i 


d i 


n i 


v i 


s 1 


rl=- 134.7480 


d 1=0.9 


n 1=1.88300 


v 1=40.8 


s2 


r 2=14.0169 


d 2=2.8277 






s3 


r 3=00 


d 3=7.2 


n 2= 1.83481 


v 2=42.7 


s4 


r 4= -21.7936 


d 4=0.3 






s5 


r 5=31.7581 


d 5=0.9 


n 3= 1.84666 


v 3=23.8 


s6 


r 6=12.3060 


d 6=2.85 


n 4= 1.69680 


v4=55.5 


s7 


r 7=35 


d7=0.3 






s8 


r 8= 14.4794 


d 8=2.4486 


n 5= 1.80420 


v 5=46.5 


s9 


r 9= -153.0462 


d 9= variable 






s 10 


rl0=- 72.8852 


d 10=0. 7 


n 6= 1.834 


v6=37.3 


s 11 


r 11 = 4.6392 


d 11= 1.5177 






s 12 


r 12= -6.4592 


d 12=0.4 


n 7= 1.77250 


v 7=49.6 


sl3 


r 13=4.3151 


d 13=1.4199 


n 8= 1.84666 


v8=23.8 


s 14 


r 14= -36.2647 


d 14= variable 






s 15 


rl6=»(3Rt)) 


d 15=1.0326 






s 16 


r 16=9.6975 


d 16= 1.2318 


n 9= 1.80610 


v 9=40.7 


sl7 


r 17= -991.6604 


d 17=0.2855 






sl8 


r 18=9.2949 


d 18=2.5216 


n 10=1.58144 


v 10=40.9 


sl9 


r 19= -75.9863 


d 19=0.7988 


n 11= 1.84666 


v 11=23.8 


s20 


r 20=7.4277 


d 20= variable 






s21 


r 21=10.7553 


d 21=2.1939 


n 12= 1.58913 


v 12=61.2 


s22 


r 22= -4.8461 


d 22=0.7 


n 13=1.80518 


v 13=25.5 


s23 


r 23= -7.8609 


d 23= variable 






s24 


r 24= «>(7 ikf) 


d 24=0.81 


nFL= 1.51680 


vFL=64.2 


s 25 


r23=<»(7^» 


d 25=0.3 
(Back Focus) 







m 3 u>xmG r 3 ©ai/>XL 9 ommom sn, &4u>xm 

G r 4 (Dm&UyXL 1 2 <Z>^##J<£>® s 2 1 tlTVi 
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3„ m 1 1 K-tfB#® s 1 7 RlN*s 2 104*, 6*. 8*, 

*1 1 





A4 


A6 


A8 


A 10 


s 17 


0.17X10" 3 


0.44X10" 6 


-0.25X10" 6 


0.51 X10" 8 


s 21 


-0.60X10"* 


-0.29X10" 6 


0.98X10" 6 


-0.48X10' 7 



X-Al/>X4CfeViT, «±:MRid9, dl4, d2 0, d2 3tt 

*8fc:fei*afcj&K*» Ft>A'"Fno, MM (2co) , ffl±.MWd9, 
dl4,'d2 0, d23 <£g£ 1 2 l^t. 
^12 







*m ft Aits 


\-±*. f.iif 


ftj&EJt 


2.31 


7.23 


22.61 


F n o 


1.78 


2.14 


2.86 




78.0 


25.0 


8.4 


d9 


0.8719 


7.3280 


11.4029 


d 14 


11.8310 


5.3749 


1,3 


d20 


5.5386 


2.3561 


1.2019 


d23 


7.5197 


10.7022 


11.8565 



mtem* mmzsm (ti4 3 5. 8 nm) , -j^mmucm m-m 

6 5 6. 3 nm) ©^fc^tl^n^T fcOTfc X> . #j&JR£Elfc43V>T, 
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(5), (9), (11) (13) ©ffi*£*Tfc5**r. 

5 ( 1 ) h l'-l/h 1-4= 1 . 4 0 0 

(2) dl-2/d 1-3 = 0 . 3 9 3 

(3) nl-2= 1 . 8 3 5 

(4) HI' / f 1= 0 . 2 7 7 

(5) (n2-l+n2-2) / 2 = 1 . 803 
10 (9) h3-5/h3-l = 0 . 77 1 

(11) n4-2= 1 . 8 0 5 

(13) f %/ f 3-1= 1 . 261 

«_hfclB«bfciC^j^6^53&^«3:5fc, #^HJ§ (1) ©X— 

20 xtt, iEoja*f*s^r-r^»4 i/->xs*£a>e»jjfco, ni/>xt<h 

13 l/VXSttlgT, f§2 k>Xl*&#tti:#ftfc#»<*1*T£k:3£te 
^ff^, ^4 l^>XP&)tltt*iaJc:^»Si3r*J:4:fc«koT«tfiriB©^ 
»CDffijE«3b'&^Srff 5X-A > X *3 V> T\ _tfEm 1 l/>XfM*^# 

ffia«t vmizmmztifr, tHi/>x> ##jt^^aM^tBi^^:tai/>x, 

25 #fiiJic!iVi|H]®S:|Rl^^:D£II/>X^ai/>X<hO^'a-l^>X, #/#:#JK: 

mvi£i®*sittfca^>x©5 4sc©U'>x*T?#i^$n, f 1 : mi u> 
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Xfe<Z>S£ i + 1 ®*T©|ftJtF^PS, nl-i : miU>Xm<D 

iWrffi<DU>X<Ddm\Z&tf2>mffim. HI' :I ll/>Xi®S i fef 

+ \tm.W) ill, (1) 1. 2 5 <h l-l/h l-4< 1 . 5 5, 

(2) d 1-2/d l-3< 0 . 4, (3) 1. 6 5<nl-2, (4) 0. 1 
<H1' /f 1<0. 6(D##i^£^T££5£bfc£££'&m<h 

10 tot, ^BJX-Al^XlC&oTteU liiKllOMiE^pitg^^:^ 
>A* — ifiFl. 7~F1. 8gftODf£|6K::feV>T, tf3E&#^a»'-tf& 

cd 5^~ 7&mmhm®TfrmizT% ttfpsmTfo&o 

15 *^BJ (2) l^otft Jg2 W>X»«:»#fi!l<kl)HfcK3»l$nfe, 
^MlC^tV^tia® ^tBj^feGfl^ 31X^7 XW>X, Mta V>Xi£hl/>Xi: 
®^-a-l/>X<D 3 tfiC<DW>XT^^^n, n2-l 1->X^<D|H]^ 
37*X^>X0di{:*tt5i^ n2-2 : fg 2 ]/ >Xf¥©MlH] 1/ 
>X<2 d^fC*3^^®tff^«t LT, (5) 1. 8< (n2-l + n2-2) 

20 / 2 co^#^;<S;^s-r^«k 5 temf&znrcw. ^yyn- ;l/fqa*/h$ 

#^0J1 (3) Rtf (4) £&oT«, H3 l/>XS¥«t£i#l/>X^S 
tfel GD®^^®^ V, HI 4 l/>X^«#l#:M^ DUStC 

®T & £M&l/>X l/>X^£>f£^ f 3 : Sg 3 U>XS£<D*i 
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>X0|fcffi0©®©ft*s¥&* r4-l : m4V>Xm(D\B*-X%XU> 
X<DWfoM<D'm<D&im¥n. r 4-2 : H4 l/>Xl^©^^®(Dft^^g, 
r 4-3 : fg 4 k>Xf 0flk>X©tl©i©ft$¥tilT, (6) 
5 -0. 4< f 3/ r 3-2< 0 . 4, (7) -1. 2 5<r4-l/r4-3< 
-0. 8, (8) 0. 3 < r 4-2/ f 4< 0 . 6©#M^SiSt§ 

sn, $e>^, ^3 u>XM4 u>xm\z&nz>&u>xr$j&tfu 

10 Toa^^RTtgic^^o 

(5) Rrx (6) ^^ot«, fi3 u>xmteM&m& on: 

V>|H]®£ftttfclH]W>X£©^l/>X^£J&3 <h£a;:4>&< £ 1 <D 
©d^^ST^ 14 l/>Xf^(*Ci¥l-'>X^e>^D^^< 1 <£> 
15 ®5&*#S£®T&D, h3-i : jZfti$i\Z&^xm 1 l/>XS^^^tt(C^ff 
&&ipft^iil£Al*£i*fc<h#<Z>!fl3 U>Xm<D®fcmfr*> i#g£>®K: 
^^•&jfiift^«ii^, f 3 : m 3 I/>X#©^^mSi> f 3-1 : H5 3 

Xm<D&%.U>X<DMj&mM£VTs (9) 0. 4<h3-5/h3-l< 
0. 7> (10) 0. 7 5<f3/f 3-l<10^fr^^i£t^<t 

(7) r# (8) \z$>iTte, m3u>xmte&&u>X't)>t> 

/&0 4>&< tfe 1 ©ffij&*#Mfc®T?fcD, ^4 k>X#«%#:M«fcDJIl^ 
IS^tlfc, tJ#M Klfi® £ ft ttfc ft U >X £ [HI U > X £ ib U' >X £ © 

25 jg^i^x^e^-s <h=£fc*i>&< t "bife^ici^wtsn, 

n4-2 £f£4 1/ >Xm<D W V >X<D d H \Z& #3 JS#f f 3 3 1/ 
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>xffi<DM&mm. fi^^4u>xm<om^mmtvx, an 

n4-2>l. 8, (12) 0. 1< f 3/ f 4< 0 . 7 <D&0kflr&&mfc 
-f £ <fc 5 b © T? , !4l/> XH*^ »T 5 £ fc fc «k * ft R » 

®jRH©ftfc«k*ffij&*&©3e»£W»*- ^yyA-;v?u*^7^fflti 
mhttnx. &m<D&ik&m< z.t.mis\zx-&u>x&&<D'bm<b& 

(9) r^ (io) ki»oT»> fg3 i^>x»tt*#fli«kt)iR 

&V>[g®&faVt&IHl'>X£©&^V>X)&>SJ&S£#fc 1 ©©**#*£ 
!f§4 l/>XimMai'>X£#W£i&@£*t-£IHlV'>X£ 
©Jg£-I/>X/^e>s£D4>&< tfel ©S^iit^D, h3-i £rj£^ 
SHfcc&^T* 1 l/>X^^^lftfc¥ff^3£lft^^ : £Alt$-ti:fci:^©^ 

15 3 u>xm<Dm<tmfrt> i #s©Mic*vt^jfiWi^^iis, f3§i3i/ 

>X#©&£IML f 3-1 SI3 W>XW©a*l^>X©ftjftML n 
4-2 £^4 V>Xm(OmV>X(0 dmz&Vlr2>m$rZ$£ hXs (9) 0. 
4<h3-5/h3-l<0. 7, (11) n4-2>l. 8, (13) 0. 7 
5<f3/f3-Kl. 3 (D&&ft&%mfc-r%&oteLfr(DX\ #@ 

(i i) ©»«g«tt, x-&u>xt, &x—&u>x\z& 
25 mz&^Ti&j&znfrmmm^\z£^TMfezn&mm±<D&& : &W]t£ 
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_hfE£s i uyxm^mfoM^vmizmmisnrc., mu>x, rnmzm* 

10 ^$n> f i : mi u>xm<DM&mm> m-i : mi v>xmzyt®> 
\z^fit£T&n%m*\^^^Tz.t.%<Dmwmfrt>'m \ m\z&n z>m.v&yt 
mwis di-i : mi u>xm<om imfrzm i + -trass* 

nl-i : HI V>XW<D i #®<£> d$lfc:33 W-<SJ3#r¥, H 
1' : fill W>X»©ftt>«fliI©li©Tlja^&H 1 U>XmofeM(D3E. 
15 (-fcMfcfMlU + fcMfc«S) tbT, (1) 1. 25<h 

l-l/hl-4<l. 55, (2) dl-2/dl-3<0. 4, (3) 1. 6 
5<nl-2, (4) 0. KHl'/fKO. ec^^^iStl. 

(ll) 0i«8ii:»oTtt, jA^S-rA^^ffi^R 
#369! (12) fc&oTte, #fgHJi (2) OX-Al/>XS«Efflt« 

2: £ \z «fc o ^ v yrt—)vnaifi'b z < is.® z\t tf-v^s 

25 omn&<omEiim%\ztez>o 
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(13) Rtf (14) fcftoTtt, #3891 (3) Rtf (4) © 
*mW (15) Rtf (16) K&oTteu #fgBJ (5) Rtf (6) © 

x-&u>x&&m~r2> z.£\z£.^>t, \zffijEUfetf*>* 
&-g>&mffifcVT'bM<k\zm j *~r2>o 

(1 7) Rtf (1 8) CJoTK, #3893 (7) Rtf (8) © 
(19) RtK (2 0) t^oTii, *^0J (9) Rtf (10) 



WO 2004/066011 




PCT/JP2003/015942 



36 

1. mftm&QmK.mm Stilt, iE©flSf*&tt5»l W>X»fc, 
t©ISf^j§tt§I2 l^>X#£* jE©JB3f;&**-r**3 l/>Xi£ 
5 jE©B*f**Wr*»4 ^lW>Xttl3 

10 v>a®^[R]^fct£hi/>x, mm\zmmffi&fatfrcwu>xt£hu>x 
mtfcsn, ^T©#^#:£ (i) » (2) , (3) (4) 

(1) 1. 2 5<h 1 - 1/h 1 -4<1. 55 

15 (2) d 1 - 2/d 1 - 3<0. 4 

(3) 1.6 5<n 1-2 

(4) 0.1 <H 1 ' / f 1< 0 . 6 

fi : ii u>xm<DM&mm 
20 hi-i : mi u>xm\zytm^nuT&mytm^Am^^rct 

d 1 - i : m 1 l/>XS*©fl£ i ®^£>SI i + 1 M*T©W±IJBIH 
n 1 - i : ft 1 1/>X$£© i #®© W >X© d »fc*W-*B0f* 

hi' : $ 1 u>xm<DMhmm<Dm<D'm&fr*>m 1 u>xm 

25 ©IlCDi^STOFIi (-fcM*H*fl!L + te##J) 
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>x, wiau>xiiaw>xt©tt^w>x© 3 tfe©^>x^*ricsn, 

&-F©*frs£ ( 5 ) £^J£T££££#tfc£-r3X-Al/>Xo 
(5) 1. 8< (n2-l+n2-2) /2 
fib, 

n 2 - 1 : S§2 W >Xf£©D3* ~X # X V >X© d mz%>tt%>m$x m 
n2-2 : £g 2 1/ >Xi£©MIH I' >X© dllfcfcttSJBST* 

tt*H*««fc0*fcE*l$nfc, «fiJKiiHI®SlRl^fcIH^^x*xV'>X 

fc&frsS; ( 6 ) , (7) (8) &iST5^i:$#fit§X-A 

(6) -0. 4< f 3 / r 3 - 2 < 0 . 4 

(7) -1. 25<r4-l/r4-3<-0. 8 

(8) 0. 3<r4-2/f 4<0. 6 
fit, 

f 3 : &3 u>xm(DM&mm 
f 4 : if§4 u>xm<DM&fcm 

r 3 - 2 :I31/ >Xffi<D fi 1/ >X©&$J©@© 

r 4 - 1 : 314 1/ >X3£©IH.* X V >X©4&#fflO©nS ©ft 

r4-2 : fg4 l^XS*©^®©*^^ 

r4-3 : ^4 l/>X^©Cil/>X©##J©M©ft^¥^ 
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ij cfc ; o p \z @a#i 2 nfc , mm \z m m & 1*1 n tc m * n x # x w > x 

5 (6) , (7) (8) S«^t52:fcS#«it5X-A 

(6) -0. 4<f 3/r3-2<0. 4 

(7) -1. 25<r4-l/r4-3<-0. 8 

(8) 0. 3<r4-2/f 4 < 0 . 6 
10 fib, 

f 3 :»3 1/>X»0ME* 

f 4 : m4 u>xm<DMM.mt& 

r 3 - 2 : & 3 1/ >Xl$© ft 1/ > X <£> MJ <£> M <£> 

r 4 - 1 :^4 1/ >Xf*£>D3 J* ~X # X 1/ >X© #f##J<£>® (D ft 

15 

r 4 - 2 : ^4 l/>X»0^I©fi^S 

r 4 - 3 :I4 1/ >Xi£©£i 1/ >X0ti0SO ffiif^^ 

femfam&vmizmwznrc, &u>x. m^m^z^^m^m-frc^h 
20 u>X£mm\z&\,mm&fatffrwi'>XL<D&'&u>xfrt>)&z>£ : & 
\z'j>t£< t%i oiwitso, H4 i/>x#te£i#i/>x#>£>j& 

D < <hfe 1 GD®/&*#ifc®T& 0 » £AT<£>#^#5£ (9) Rtf (1 
0) &jRSt5i:tS»«ttSX-Al/>X. 
(9) 0. 4<h 3 - 5/h 3 - 1<0. 7 
25 (10) 0. 7 5<f 3/f 3-Kl 

{It, 
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@ <d m £ cfe # & i£ m % m ^ 

f 3 : 13 l/>Xf*<O^J&&M 
5 f 3-1 : m3U>Xm<D€h&\s>X(DMj&mM 

6. fjt;£©f&ffl!g 2 JSfcfBtfcOX-Al/^Xtel&^T. ff£3l/>XS£ 

10 D4>&< tfe 1 (D®^#mffiT&D, ^TO^ff^ (9) Rtf (1 
0) SiSt§-<!:^f tt§X-AI/>X, 

(9) 0. 4<h3-5/h3-l<0. 7 

(10) 0. 75<f 3/f 3-K1 
fib, 

15 h 3 - i : RMtUlzte^xm 1 l/>XS^^iilfc¥ff 

f 3 : 13 lx>X8£<E>^miit 

f 3 - i : m 3 i/>xs^©aimi/>xc7)^^mis 

20 7. ft 5fctf> $&fflfil 1 Jg&dfS^<DX-Al/>XtC33V>T, ^ 3 1/>X££ 
«£bmi/>X/^e>)&0 4>&< £t> 1 ©®^#J^M-e* ^4 U>XWt 

QMizmmzntc. m^miz^^jpi^r^ihu > x tmu > 
xt&uyxtoim&yyxfrz&z tmz'pt&< t hm^wfamom 

/^#JM<fc£*l, WT<D&4kft3& (1 1) IkTf (1 2) *m&-?z>z\h 

25 ^#m<hT^X-Al/>Xo 

(11) n4-2>l. 8 
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(12) 0. Kf 3/f4<0. 7 

n 4 - 2 : fg 4 U>Xm<DW V>X<D d UlZ&p&RpT* . 
f 3 : 13 U>XWt<DM]&mf& 

5 f 4 : ^4 \/>xm<DM&mM 

8. »^©^HH2 3g^w3^<DX-Al/>X^*5^T, i3l/>XS 
te#j#$J<}; 0 MKSE^J $ nfc* tJ##J K: £b® £ fa & ft U >X t Dfl V > 

10 mmmtzn, &t an (12) 

it5X-AV^>X. 

(11) n 4- 2>1. 8 

(12) 0. 1< f 3 / f 4< 0 . 7 

15 n4-2 : fg 4 U>X©©IHI 1^>X© djl^^ WSJB*f* 

f 3 :l3 1/>Xf©Mil 
f 4 : 8 4 W>Xi*©&J&©at 

9. |f^©£gfflfgl^KliBm<&X-Al/>XK:33V*T, 83 1/>X^ 

20 u>xtmm tesav* ih® & ft w-fc ta > x <h ©^-^ i/ >x^ 

£4>&< t fe 1 ©®a*#i£iJT& i4 l/>Xf >XtM 
fc£!W£Wt'£[H|l/>Xi:©^l'>X^e>j££^&< ife 1 0>Mj&*# 
WSD, KTO^frS (9) > (11) (13) 
£ <h£4#$t<hT3X-A 1/>X<, 
25 (9) 0. 4<h3-5/h3-l<0. 7 

(11) n 4 - 2> 1 . 8 
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(13) 0. 75<f 3/f 3-K1. 3 
fib, 

h 3 - i : j£A*fc;fet*T* i v y xmz.Kmz.^numk'XMit 

f 3 : HI 3 \s>X%t(DM&mm 
f 3 - 1 : SH3 l/>Xf0fl#l/>X0MSgi 
n4-2 : H 4 1/ >XS£<D[H] 1/ >X<£> d ii^^fe ^ ^>®^f ^ 
10. M^OHS^2^^IS^©X-Al/>X^43^T, ^3V>X 

ai/>x<h#M^^^ia®siRi^fetH] k>xt®s^i/>x^6^§ t 
^^^^< i (Dmfimn^~e$>y. $&4 v>xmn.m<&v>Xhm. 

ffiij^as&^f &W\/>Xt<D&&l'>Xfr £>£&D4>&< 1 
#s$®T&^ ^"T©#^#5£ (9) , (11) Rtf (13) *mfcT 
15 5^i§#^it§X-AI/>X, 

(9) 0. 4<h3-5/h3-l<0. 7 
(1 1) n4-2>l. 8 
(13) 0. 75<f 3/f 3-K1. 3 
fib, 

20 h3-i : mMi®lz3£>\,*T& 1 1/ >X3^^!&K:¥fr&3fi$lllft&l 

^Alt^tfcttOi 3 U>Xffi<Dm&Mfrt> i #B 

f 3 : 13 u>xm<DMMmm 

f 3 - i :i3 u>xm<D&&u>x<DM&mm 

25 n4-2 : SI 4 V>Xm<DWV>X<D d Hfcl&frS @#r^ 
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11. x-Av>xt, mx-&u>x\z&^TJ&y)&/urdmm.&n 
ji$zmmmm^mz> ±mx-&u>xiz&z&mm\zmcx^ibm 

10 mr^^su>xmh, iE<Dmm*i*m~?2>$£4u>xm£fr*>j&Q* 
mi ^>xpii3 uyxm^m^x. m2 u>xm^^m^\^\zmm 
^itx^\z^m^n^. w,4v>xm*%miifo\z : &m-zikz>z\t.\z& 

±iami u>xmt.®<*m&iom\zmm-znt£. mu>x, mmizm 
wj&zn. sk-r<D (i) , (2) , (3) &&z$ (4) 

(1) 1. 2 5<h 1 - 1/h 1 - 4< 1 . 55 
20 (2) dl-2/dl-3<0. 4 

(3) 1. 65<nl-2 

(4) 0.1 <H 1 ' / f 1< 0 . 6 
III, 

fi : m i \s>xm<DM&mm 
25 h i - i : * i u>xmzxmz^ftteftmytm*AM?s^rc£ 
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d 1 - i : SSI U>Xm<Dm i i + l®*T©*fiJi^RS 

n 1 - i : H 1 l/>Xi® i #® © 1/ >X© d M\Z& JB#f ^ 

hi' : m i i/>xt©f fcticsoi^&i i u>xm 

5 12. ftjfcCDiMSii 1 l^fcfB«©i»«iS*fc*ViT, 

&u>x<D3tit<Du>X'vmtfc.-2n. &,t<d^^ (5) &#u&-r£;i 

10 (5) 1. 8< (n2-l + n2-2) /2 

at, 

n 2 - 1 : $g 2 l/>Xf£<£>|H]*~7>;2JX V>X<D dM\z3$W Z>m 

mm 

n 2 - 2 : m 2 u>xm<Dmmu>X(D dmz%>tfz>m%tm 
15 13. ft©iffl^ 1 1 mizuzmommmwiz&^T . 

±mx-<uu>x<Dm 3 i/>x»ttfl*i/>^6«D^< 1 

X^©S-&l^>X^6»^0, EAT©**^ (6) , (7) Rt^ (8) 

20 £^£-r£;i££4#m<h-r£}a#=gifio 

(6) -0. 4<f 3/r3-2<0. 4 

(7) -1. 2 5 < r 4 - 1 / r 4 - 3 <- 0 . 8 

(8) 0. 3<r4-2/f 4<0. 6 
fib, 

25 f 3 : ff£ 3 >X»©fcj&8BI» 

f 4 :^4V>XfOMEi 
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r 4 - 1 : f§4 1/ >XS£<£IH ;* — X # X W >X<D®^M©® © ffi 

r 4 - 2 : |g 4 1/ >Xi£tf>Sfr® 
5 r4-3 : 14 W >X^©0 W >X<D##JJ(D® 

i 4. it^of&fflfg 1 2mizmmoWLm.giW\z£>^T, 

±f3X-Al/>Xcom3 l/>Xttt0^1/>X)d^^D / >^< 1 
CD®rf>t#S£®^& K§4 l/>X^«^#^J^0M^@H^J$nrc, 0#J 

io x^o^^i/>x^e»^D, ^TO^^frS; (6) . (7) ^lXS (8) 

(6) -0. 4<f 3/r3-2<0. 4 

(7) -1. 25<r4-l/r4-3<-0. 8 

(8) 0. 3 < r 4 - 2 / f 4< 0 . 6 
15 Hb, 

f 3 : 13 l/>Xf£(Z>l^mi8l 

f 4 :l4l/>Xlf©Mlii 

r 3 - 2 : 3 V- >Xm<D£h V >X<£>MJ©® 

r 4 - 1 :f4 1/ >XS¥<£> IS ;* # X V >X0iMJ©I© ft 

20 

r 4 - 2 : Kl 4 l/>Xi©i^®Oi$f i 

r 4 - 3 : fj§4 1/ >XU<D£h V >X©^#JcDM© ffi^^S 

1 5 . mi&<Dm.mw, 1 1 ^^ism^m^^H^^^x, 

±I3X— A 1/>X0I 3 t/>X3Wi£J##J«£ DM{C@3^J$tl^> fll^ 
25 >X, i^##J{cBtVifl®^t^^^ct2il/>Xt^#JJC^^IH]®^|B]tt^:ia 
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So 

(9) 0. 4<h 3- 5/h 3- 1<0. 7 
5 (10) 0. 75<f 3/f 3 - 1<1 

10 f 3 : fg 3 v>xm<om^wM 

f 3-1 : ^3 w>x^©a#v>x©^^mii 
1 6 . m&vmmm 1 2 JSK:aB«©««g*K:*5v>T* 

±IBX-Al/>X©!f£ 3 ^>Xl^&#M«k 9 JifcBfl^JSnfc, £hU 

15 ls>X£<D&&U>X&*>&Z£&fc'J>l3L< £*> 1 ©SmiTfit), 
|g4 l/>XS¥tefi#l/>Xfr 4>fo< fcfcl ©D5**#Mfc®T*?K 

^o^^ o) (1 0) &m&-rz>z.£& i &wc£T%Mmm 
w. 

(9) 0. 4<h3-5/h3-l<0. 7 
20 (10) 0. 7 5<f 3/f 3-K1 

fib, 

h 3 - i : jEA«Bfc*^T« 1 U >X»fc3fettfc¥frfcffitt3felftS 

25 f 3 :t&BU>Xm<DM&mM 

f 3 - 1 :^3 k>X^^>0#l/>X©^^mii 
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(1 1) Rtf (1 2) Si£t5^tS#ttt5ll«Sf. 

(11) n 4 - 2> 1 . 8 

(12) 0. 1< f 3/ f 4<0. 7 

10 n4-2 : JB4 V>X»©EIW>X©dlllfc^W-SH#f* 

f 3 : ^3 u>xw<DM&mm 
f 4 : ^4 u>xm(Dm^mm 
is. ^©ifciaii i 2 mzmm.<DWLmmm\z&^x. 

(1 1) (1 2) SiMTSCiS^tt^MSS. 

(11) n 4 - 2 > 1 . 8 
20 (12)0. Kf3/f4<0. 7 

HI, 

n4-2 : $&4 U>Xm&\!n\/>X<Ddm\ZjoVr%>m$T& 

f 3 : i3 u>xmom&mm 

f 4 : fg4 l/>Xf®I/IEi 
25 19. »3fc©*6BS&l 13EfclB*©»lfeS«fc#^T, 
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> X, £3£ V* a® * ft d 1/ >.X £ £3£t V> IS® £ ft ttfc Pfl 

^4 W>X^«Mdil/>X<J:MOca®^^fr^>IHl/>Xt(D^'8-l/> 

5 x^e>;&D^&< i ©BdWiT^^ ^t©#^#^: O) * 

(1 1) Rtf (1 3) ^iST5C<hS#IStt5ltiI. 
(9) 0. 4<h 3 - 5/h 3 - 1<0 . 7 
(11) n 4 - 2> 1 . 8 
(13) 0. 75<f 3/f 3-K1. 3 
10 fit, 

h 3 - i : j£a*8fc::teV>Tmi 1/ >X*fc#KK:¥fTfcffi*ll3fc** 
f 3 : |g3 ^>X»©^m» 

15 f 3-1 : $3 w>x^otami^>x©^^mni 

n4-2 : 14 V >X££©IH W >X© d fr5JB#r2£ 

20. t^oiBi 1 2m\z^m<ommmm\z^^x, 

±fEX-Al/>X<£>!f§3 l/VX^H^^fi'Jck^M^SB^J^nfe, fll/ 
>X> tJ##J^?t^a@^fttt^ai/>Xi:^#Jfc^^lHl®^|B]^fe|H] 

i4 l/>X#«Mai^>Xt^Mlca® : SrWr^GflI/>Xi:©^'&l/> 
X^S>/&9i!>&< 1 <D^fimMW°V&V. EUTO^itt^ (9) , 
(1 1) Rtf (1 3) ^^^f^> ili:Sr#lSti;-r^^^^«o 
(9) 0. 4<h3-5/h3-l<0. 7 
25 (11) n4-2>l. 8 

(1 3) 0. 7 5<f 3/f 3-K1. 3 
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fit, 

h 3 - i : mMmtz&^Tfs i v >xmz.Kmz.^n>fflfaWM* 

f 3 : f§ 3 U>XS£©fc;&8g«l 

f 3 - 1 : l§3 U>X»©am^>X©^^IE«i 

n4-2 : 8£ 4 W>X»©E!ll'>X© dlftfc:feW"*B$r* 
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